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Five species are described, of which Leucoagaricus bisporus Heinem., Leucocoprinus cretatus (Locq.) Moser 
and L. fragilissimus (Rav.) Pat. are new to South Africa. Leucoagaricus leucothites (Vitt.) Wasser is more 
familiar in the Republic under the names L. naucinus and L. cretaceus, while Leucocoprinus birnbaumii 
(Corda) Sing. was previously reported as Lepiota lutea. Leucocoprinus cretatus was formerly confused with 
L. cepaestipes. 
Vyf spesies word beskryf, waarvan Leucoagaricus bisporus Heinem., Leucocoprinus cretatus (Locq.) Moser 
en L. fragilissimus (Rav.) Pat. nuwe aanwinste vir Suid-Afrika is. Leucoagaricus leucothites (Vitt.) Wasser is 
in die Republiek onder die name L. naucinus en L. cretaceus bekend, terwyl Leucocoprinus birnbaumii 
(Corda) Sing. vroeer as Lepiota lutea ge·identifiseer is. Leucocoprinus cretatus is voorheen met L. 
cepaestipes verwar. 
Keywords: Leucoagaricus, Leucocoprinus, South African fungi. 
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Introduction 
This paper represents the second contribution in the series of 
publications documenting our investigations of South 
African fungi, and in particular of the Basidiomycetes (Reid 
& Eicker 1991). The collections are deposited in the 
herbarium of the National Collection of Fungi (PREM) at 
Pretoria or in the fungus collections of the H.G.W.J. 
Schweickerdt Herbarium (PRUM) of the University of 
Pretoria. 
Full descriptions are given of Leucoagaricus bisporus 
Heinem. and L. feucothites (Yitt.) Wasser; also of 
Leucocoprinus birnbaumii (Corda) Sing., L. cretatus (Locq.) 
Moser and L. fragilissimus (Rav.) Pat. Illustrations showing 
details of their microcharacters are provided, with particular 
emphasis on cuticular structure. Photographs of fresh sporo-
phores are included where available to give an idea of the 
habit of the various taxa. 
As yet there are far too few records of South African 
agarics to enable one to discuss their distribution within the 
Republic in a meaningful way, but it is hoped that the few 
records cited in this paper will contribute to a better 
knowledge of the occurrence of the relevant species, particu-
larly in South Africa, but also within Africa as a whole, and 
in some cases fill gaps in our knowledge of their wider 
distribution on a world basis. For instance, the South 
African records of Leucoagaricus bisporus, Leucocoprinus 
cretatus and L. fragilissimus extend the known range of 
these taxa in Africa southward by over 3000 km. 
Leucoagaricus (Locq.) Sing., Sydowia 4, 35, 1948 
Type species: Leucoagaricus macrorhizus (Locq.) Sing. 
Sporophores inclined to be short, stout or stocky, often with 
the habit of Agaricus species. Pileus thick, fleshy, the 
surface even, excoriate or disrupting into scales; the margin 
not, or inconspicuously, sulcate. Stipe often short and 
sometimes stout, separable from the pileus and annulate. 
Annulus well formed, initially fixed, but finally becoming 
more or less movable or remaining fixed. Lamellae free, not 
collariate, white or pinkish. Spore print white, cream or 
pinkish. Cuticular structure a trichoderm but tending to 
fragment into fascicles. Cheilocystidia present. Pleuro-
cystidia absent. Spores hyaline, mostly less than 10 J.Lm 
long, ovoid, broadly ellipsoid or amygdaliform, usually with 
a germ-pore, but this is not always truncate and may be very 
small or lacking; spore wall distinct, stratified, dextrinoid 
and metachromatic (although the metachromatic endospo-
rium may be very thin), smooth or rarely finely ornamented. 
Hyphae lacking clamp-connexions. Terrestrial, often in open 
grassy situations, or coprophilous. 
Leucoagaricus bisporus Heinem., Bull. Jard. Bot. 
Nat. Belg. 43, 8, 1973. 
Sporophores moderately robust. Pileus 4 - 8 cm diam., at 
first obtusely conico-campanulate, then shallowly campanu-
late with a prominent truncate umbo, white with a buff-
coloured centre, surface with a silky sheen, seen under a 
lens with a few sparse radial fibrils, at the umbo entire but 
disrupting into minute buffy punctate granular scales around 
the disc, which become fewer, more dispersed and concen-
trically disposed toward the edge of the pileus, and which 
are lacking over most of the pileal surface. In some speci-
mens the minute scales appear more fibrillose and slightly 
upturned, each tipped with a tiny buff-coloured fragment of 
the original surface; margin slightly downwardly curved, flat 
or upturned, sulcate-striate for 0.5 - 1.5 cm. Stipe 6 - 9 cm 
high, cylindric, 0.3 - 0.6 (0.9) cm wide, but sometimes 
abruptly bulbous at the base to 2 cm wide, surface devoid of 
scales, more or less smooth, or appearing felty fibrillose 
under a lens, whitish above, buffy-brown below, or dirty-
greyish-white throughout, inclined to bruise reddish when 
handled. Annulus apical, infundibuliform, flaring upward 
and outward, thick membranous with a double edge, whitish 
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to pale buff below, movable. Lamellae free, no collarium, 
whitish to creamy white, but becoming pale creamy buff, 
sometimes with a slight grey cast. Flesh in stipe noted · as 
reddish brown under the cuticle but whitish in the fistulose 
centre. Cuticular structure at disc comprising a palisade, up 
to 200 /-Lm thick, of erect, thin-walled, hyaline, elongate, 
mainly clavate elements 65 - 110 /-Lm long, and 10 - 14 /-Lm 
wide at the apex, sometimes intermixed with narrower more 
cylindric elements 5 - 8 /-Lm wide. These cuticular elements 
may develop a single septum at or slightly below the mid-
point. Cheilocystidia abundant, remarkably hyphal in 
appearance, 22 - 50 x 4.0 - 6.5 /-Lm, thin-walled, hyaline, 
cylindric, sub-cylindric or slightly clavate, but sometimes 
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fusiform or with a slight subterminal constriction resulting 
in a subcapitate apex. Basidia 17.0 - 30.0 x 6.0 - 10.0 /-Lm, 
thin-walled, hyaline, short-clavate, with 2 sterigmata. Usu-
ally without any 4-spored basidia, but in some specimens a 
few 4-spored basidia may be present. Spores (6.2 -) 8.0 -
10.0 (- 10.5) X (5.5 - ) 6.0 - 7.0 (- 7.2) /-Lm, elliptic, 
broadly elliptic to ovate, lacking a germ-pore but with 
a thickened complex, metachromatic wall which becomes 
slowly and often weakly dextrinoid. Clamp-connexions 
absent. 
Distribution 
Eastern Transvaal. Pretoria: in grass, Golf Course, Pretoria 
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Figures 1 - 4 Leucoagaricus leucothites. 1. Cuticular structure at disc. 2. Cheilocystidia. 3. Basidia. 4. Spores. All from the 
Warmbaths material. 
Figures 5 - 8 L. bisporus. 5. Cuticular structure at disc. 6. Cheilocystidia. 7. Basidia. 8. Spores. All from specimen from 
Pretoria Golf Course. PREM 48243. Scale bar: 10 fLm. 
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Country Club, A. Eicker, 15 March 1985 [PREM 48243]; 
G.c.A. van der Westhuizen (90), Pretoria Country Club, 18 
March 1985; on garden soil, Lynnwood Ridge, G.C.A. van 
der Westhuizen (244), Lynnwood Ridge, Pretoria, 4 March 
1987 [PRUM 2365] (as Lepiota nympharum in herbarium); 
in grass near Eucalypts, 16 Feb. 1989; in garden, Hester 
Steyn, 4 Feb. 1991; on watered lawn, Nelspruit, Hall's Stall, 
D.A. Reid and A. Eicker, 21 March 1992. 
Leucoagaricus bisporus is a fairly robust species recog-
nized in the field by: its whitish to very pale cap, with such 
colour as there is restricted to the umbo, and scatter of 
minute granular punctate scales in its immediate vicinity; 
the sulcate-striate cap margin; and the tall narrow whitish or 
pallid stem which bruises reddish when handled, and bears 
an erect apical funnel-shaped ring. Microscopically the 2-
spored basidia are distinctive, together with the structure of 
the cap cuticle, the nature of the cheilocystidia and the spore 
characters. 
Discussion 
The South African collections described above match 
Heinemann's (1973a, 1973b) descriptions of L. bisporus so 
closely that we have no hesitation in referring them to this 
species, known previously only from Zaire based on several 
collections from Bas Congo, Kasai, Bas Katanga, Haut-
Katanga; one gathered by Dewevre in 1896. 
The discovery of L. bisporus in Pretoria about 2600 km 
south of the area from which it was previously reported, 
represents a considerable southerly extension of its known 
range and suggests that it may be of widespread occurrence 
in equatorial and southern Africa. 
Although currently unknown outside Africa, Pegler 
(1983) has drawn attention to the close similarity between 
the African L. bisporus and L. hortensis (Murr.) Pegler, the 
latter according to Pegler (I.c.) occurring in the southern 
United States, Trinidad and Martinique. These two taxa are 
virtually indistinguishable on microscopic characters and 
Pegler (I.c.) believes the similarity is such that it is 'difficult 
to maintain the two taxa'. As interpreted by Pegler (I.c.), the 
only distinction would involve the colour change of the stipe 
when bruised: immediately bright pink or dark vinaceous 
red in L. hortensis, brown or reddish in L. bisporus. 
However, Pegler (I.c.) was unable to demonstrate 2-
spored basidia on the type material from Auburn, Alabama, 
or on the Trinidad gathering. So his interpretation of L. 
hortensis as a bisporic species rests on his observations of 
the Martinique gatherings. As a result, the bisporic nature of 
L. hortensis remains somewhat equivocal, especially as 
Murrill (1914) keyed out his L. hortensis amongst the non-
staining species. Even so, it is interesting to note that th~~e 
is an agaric in central America which is either conspeclflc 
with L. bisporus, or exceedingly closely related to it. 
Leucoagaricus leucothites (Vitt.) Wasser, Ukr., JI. 
Bot. 34, 308, 1977. 
Agaricus {eucothites Vitt., Fung. manger. t. 5, 1835. 
Lepiota naucina (Fr.) Kummer var. leucothites (Yiu.) 
Sacc., Syll. Fung. 5, 43, 1887. 
Lepiota leucothites (Yiu.) Orton, Trans. Br. Mycol. Soc. 
43, 177, 1960. 
Agaricus naucinus Fr., Epicrisis 16, 1838. 
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Lepiota naucina (Fr.) Kummer, Fuhrer Pilzk. 136, 1871. 
Mastocephalus naucinus (Fr.) O. Kuntze, Rev. Gen. PI. 2, 
860, 1891. 
Leucocoprinus naucinus (Fr.) Locq., Bull. mens. Soc. 
linn. Lyon 12, 92, 1943. 
Leucoagaricus naucinus (Fr.) Sing., Lilloa 22,418, 1951. 
Sporophores resembling a white species of Agaricus such as 
A. arvensis Schaeff.: Fr. in both habit and appearance. 
Pileus 5.0 - 7.5 cm diam., initially conico-campanulate with 
a broadly truncate apex, becoming shallowly campanulate or 
convex, then flattened but with a downwardly curved, non-
striate margin; toward the centre the cap may be depressed, 
and with or without a low obtuse umbo, or merely applanate 
with no umbo, or alternatively the disc may be depressed 
with the depression surrounded by a slight rim; creamy 
white to dirty white, sometimes grey-brown at the centre, or 
sometimes becoming buff after collection; on handling the 
cap is inclined to bruise yellow-brown in some fruit-bodies; 
surface appearing minutely granular-punctate or tessulated, 
but not scaly, due to development of myriads of tiny con-
centric cracks, either over the entire surface, except for the 
disc which may remain entire, or in the immediate vicinity 
surrounding the disc, but at the margin the cracking is 
radial. Stipe 7 - 9 cm high, cylindric-clavate, 0.8 - 1.8 cm 
wide at the swollen base, white, sometimes becoming grey-
brown after collection, surface fibrillose or with a faint zig-
zag pattern, and with an apical membranous ring. Annulus 
persistent, not movable, rather narrow, but spreading, 
sometimes striate above at least toward the margin, felty and 
smooth beneath. Lamellae crowded, free, pinkish-cream 
bruising flesh colour. Flesh white, sometimes becoming 
dark pinkish-brown when broken. Cuticular structure at disc 
a trichoderm of erect chains of thin-walled, doli form ele-
ments 13 - 35 J..lm long, 6 - 12 J..lm wide, of which the 
terminal segment is either clavate, ovate or lanceolate, 14 -
48 J..lm long. Interspersed with these chains of doliform 
elements are elongated, thin-walled, hyaline dermatocystidi-
oid hairs ranging in shape from cylindric to lageniform; the 
latter up to 90 J..lm long, with swollen base 7 - 17 J..lm wide, 
tapering to an elongated narrow neck, 5 - 9 J..lm wide, 
which may be I-septate. C heilocystidia abundant, thin-
walled, hyaline, very variable in shape, with long narrow 
'tails', from inflated globular or ovate, 8 - 10 J..lm wide, to 
cylindric or clavate, 20 - 40 J..lm in length (excluding the 
'tails') and 6 - 10 J..lm wide at the apex, to small, lageni-
form, up to 20 X 5 J..lm, narrowing gradually to an obtuse 
apex or to tibiiform with an enlarged base to 8 J..lm wide, a 
narrow neck, and swollen head 5.5 - 9.0 J..lm wide, from 
which there may be a beak-like projection. Basidia 21 - 25 
x 6 - 8 J..lm, thin-walled, hyaline, clavate, with 4 
sterigmata. Spore-print white. Spores 6.0 - 8.0 X 4.0 - 4.75 
J..lm [from a spore-print and measured in Melzer's solution] , 
amygdaliform with a small germ-pore and a distinct strongly 
dextrinoid wall. In the Bapsfontein gathering the spores are 
similar but measure 7.2 - 8.2 X 4.5 - 5.0 (- 6.75) J..lm from 
the gill. Clamp connexions lacking. 
Distribution 
Eastern Transvaal: Campsite, Overvaal Spa; on grass lawn' 
of a bungalow, Bapsfontein, 22 March 1990. Northern 
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Transvaal: Onderstepoort Veterinary Research Station, 
G.C.A. van der Westhuizen, on watered grassy mound, coil. 
C. Roux, Jan. 1980 (PREM 45564]; Warmbaths, A. Eicker 
& D.A. Reid, 22 June 1989. 
Although the name Leucoagaricus leucothites may be un-
familiar to South African mycologists, the fungus is probab-
ly both common and widespread in the Republic, where it is 
better known either by the untenable name Lepiota naucina 
or as Leucoagaricus cretaceus - the latter epithet of 
uncertain application and subject to widely differing inter-
pretations according to author. It has been reported by Levin 
et al. (1985) [as L. cretaceus), from Western and Eastern 
Cape, Orange Free State and the Transvaal. In more detail, 
from the Transvaal: Pretoria, Fountains (Doidge 1950); 
Orange Free State: Bloemfontein (Doidge 1950); Cape 
Province: Uitenhage (Berkeley 1843, Agaricus cretaceus; 
Doidge 1950); Cape Town (Doidge 1950; Pearson 1950). 
However, it has not been possible to check these additional 
South African records or even to ascertain whether any 
material is extant. 
Outside of South Africa, L. leucothites is known to have a 
cosmopolitan distribution. 
Edibility 
Usually considered edible; Van der Westhuizen (1983) 
listed it as 'edible and good', while Levin et al. (1985) 
confirmed that the South African fungus is 'edible with a 
delicate flavour' . There is even a paper by Brian et al. 
(1981) on 'Domestication' of this species. Singer (1986) 
noted that it is sometimes used as food and sold in some 
markets. However, there are reports of it causing illness. 
Arora (1979) wrote: 'Edible and tasty with caution. Either 
some persons are sensitive to it, or certain variants (perhaps 
the grey ones) are toxic. According to one source it is the 
most frequent cause of mushroom poisoning in the Pacific 
Northwest.' Ammirati et al. (1985) again noted that while 
some can eat it, it can act as a gastrointestinal irritant to 
others, although symptoms are not severe. Shepherd and 
Totterdell (1988) also noted that 'It is considered by some to 
be edible, but it is not recommended because some people 
appear to be allergic to it, resulting in nausea and vomiting.' 
Illustrations 
Coloured illustrations may be found as follows: Ammirati et 
al. (1985) Fig. 208 white form, Fig. 209 grey form; 
Binyamini (1975) Fig. 64; Bon (1987) p. 289; Bresadola 
(1927) PI. 25; Candusso & Lanzoni (1990) Pis 52, 53; 
Chaumeton, H. (1987) p. 255 (as L. subalbus); Clcmen~on 
et al. (1980) pp. 328, 329; Courtenay & Burdsall (1982) 
Fig. 20; Goidanich & Govi (1982) p. 122; J. Lange (1935) 
PI. 19A; M. Lange & Hora (1963) p. 125; Levin et al. 
(1985) pp. 37, 49; Lincoff (1981) Fig. 121; McKenny & 
Stuntz (1987) p. 82; Maublanc (1952) PI. 18; Miller (1972) 
Fig. 19; Moser & Jiilich (1991) III Leucoagaricus 1; Pacioni 
(1985) Fig. 23 (as L. pudicus); Phillips (1981) p. 25; Phillips 
(1991) p. 31; Pomerleau (1980) PI. 36, Fig. 4; Rinaldi & 
Tyndalo (1972) p. 39; Ryman & HolmAsen (1984) p. 418 
(as L. cretaceus); Smith (1963) Fig. 132; Smith (1975) p. 
160; Smith & Smith-Weber (1985) p. 145; Sundberg & 
Richardson (1980) p. 33; Van der Westhuizen (1983) PI. 14; 
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Wakefield & Dennis (1981) PI. VII, Fig. 3; Zerova (1974) 
P1.13, Fig. 1. 
Black and white illustrations: Arora (1979) p. 261; 
Groves (1979) Fig. 150; Hesler (1960) Fig. 3c. 
Observations 
Previously known as Leucoagaricus (Lepiota) naucinus, this 
epithet has had to be dropped for nomenclatural reasons, in 
favour of leucothites Vitt. (1835), the reasons being that 
Agaricus naucinus was described by Fries (1838) and so had 
no protected status under the Rules of Botanical Nomenclat-
ure, and when Fries published this name he quoted in 
synonymy' A. leucothites Vitt. mango t. 40', which was the 
older and hence correct name for the taxon. The description 
of A. leucothites clearly refers to the taxon previously 
known as L. naucinus; there is even mention of its having 
pink gills and growing in meadows . 
L. leucothites is one of a group of closely related taxa 
which are difficult to disentangle; the taxonomic problems 
involve spore size, gill colour, texture of the cap cuticle, and 
presence or absence of a yellowing reaction when bruised. 
The spore size of European material falls mostly within 
the range of 7 - 10 X 5 - 6 J.Lm, and the spores are ovoid to 
slightly amygdaliform, whereas the two South African 
collections have spores of similar shape but are slightly 
smaller, 6.0 - 8.0 X 4.0 - 4.75 J.Lm in the Warmbaths 
material from a spore-print, and 7.2 - 8.2 X 4.5 - 5.0 
(- 6.75) J.Lm in the Bapsfontein material measured from the 
gill. This discrepancy could be due to the use of different 
mounting media by the various authors or to spores from 
spore-prints being compared with spores obtained from the 
gill surface. Clearly, additional South African collections of 
L. leucothites are required to facilitate a more detailed study 
of the range of spore sizes of this species within the 
Republic. However, in this matter of spore variation it is of 
interest to note that when Pegler (1977) recorded this 
species from both Kenya and Uganda, he quoted a similar 
spore range of 6.3 - 9.5 X 4.7 - 6.0 (8.5 X 5.5) J.Lm, but 
while he described the spores as broadly ovoid, they were 
illustrated, in the majority, as bluntly elliptic. 
A problem concerning the interpretation of the taxon de-
scribed by Fries (1838) as Agaricus naucinus, involves gill 
colour. In the original diagnosis Fries observed: 'Color 
albus, lamellarum vix in cameum vergente ' . This led 
Locquin (1945a,b) to interpret the species as having 
permanently white gills, very large spores measuring 13.0 -
15.0 X 7.0 - 7.5 J.Lm, and hyphae with c1amp-connexions. It 
is probable that Locquin's fungus was in fact a species of 
Macrolepiota Sing. 
Other authors have tended to be less insistent on the white 
colour of the gills, since observation has shown that the 
rosy-pink colour associated with the gills of L. leucothites 
(naucinus) is often slow to develop and of variable intensity. 
Another taxonomic problem in this complex is that 
certain collections are encountered which show a yellowing 
reaction of varying intensity when bruised, involving parts 
of the fruit-body and/or flesh. In Europe there are about 8 
taxa belonging to the L. leucothites group. These are 
described or keyed out in the works of Locquin (1945a,b), 
Bon (1981), Moser (1983), and Candusso and Lanzoni 
(1990). These European species are briefly characterized 
below, and are arranged in three groups: (1) those species 
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with predominantly white or whitish caps devoid of 
coloured, granular scales, and without any yellow bruising 
of the flesh or surface of the fruit-body, (2) as previous but 
with yellow bruising of the flesh or of the fruit-body, and 
(3) cap coloured, usually with surface disrupting into 
numerous small granular punctate scales; flesh and surface 
of fruit-body not usually yellowing when bruised. 
Group 1 
Predominantly white species, sometimes with an ochraceous 
tint at the disc, not yellowing when bruised or cut. 
Leucoagaricus leucothites (Yitt.) Wasser. 
For a description see above. 
Leucoagaricus densifolius (Gill.) Babos sensu Gillet. 
A white species as above, but with crowded lamellae. Sensu 
Bon a species close to L. carneifolius distinguished by 
yellowing especially in the stipe and flesh q. v. 
Leucoagaricus pudicus (Bull.) Moser ex Bon. 
Pileus white to cream, often with an ochraceous tint at the 
disc; surface silky, sometimes subrimose at maturity. Flesh 
white. Possibly synonymous with L. leucothites in the sense 
of Moser (1978) and Bon (1981). However, in the sense of 
Locquin (1945b) this species is said to have a stipe which 
bruises yellow. Bon (1981) regarded this as a ycllowing 
variant of L. pudicus since the microcharacters are the same 
in both instances. 
Group 2 
Predominantly white species, sometimes with ochraceous 
tint at the disc, yellowing when cut or bruised. 
Leucoagaricus holosericeus (Fr.) Moser sensu Bon (1981) 
non Fries. 
Pileus matt or subvelutinous, white ochraceous beige or 
chamois, bruising bright yellow then browning. Lamellae 
white or slowly rose and browning on drying. Stipe whitish, 
spotted with bright ycllow from the base, then saffron and 
reddish brown. Flesh yellowing then dirty brown. Spores 7 -
8 (9) x 5 - 5.5 (- 6) fJ-m. Cheilocystidia lageniform to 
clavate, or subcapitate. Hairs of pileus with short elements. 
In the Friesian sense the cap cuticle was said to be im-
mutable. 
Leucoagaricus olgae (Vel.) Moser sensu Bon. 
Pileus white, granular only at disc, sometimes slightly 
squamulose to excoriate toward margin which is more 
woolly. Yellowing feeble as spots more or less browning 
from the exterior. Lamellae white, finally with a hint of 
dirty rose, more or less distant. Base (of stem??) white, 
yellowing then browning like the flesh. Smell of L. cristata 
or slightly of garlic. Spores (5.5) 6 - 8 (9) x 4 - 6.5 (7.5) 
fJ-m broadly ovoid to subglobose. Cheilocystidia and 
cuticular hyphae not well differentiated. 
Leucoagaricus densifolius (Gillet) Babos sensu Bon. 
A species with bright rosy, crowded gills, differing uniquely 
from L. carneifolius by the yellowing, sometimes finally 
browning, especially in the stipe and flesh. See also under 
this epithet in Group 3. 
Leucoagaricus pudicus (Bull.) Moser ex Bon sensu 
Locquin (1945b). 
Pileus pure white, with here and there faint yellowish, then 
brown scratch-like blemishes, and a slight ochraceous tint at 
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the disc; surface felty. Lamellae white or whitish, un-
changing, becoming grey only on drying. Stipe fibrillose-
silky, white, becoming bright yellow then slowly brown 
when bruised. Flesh white unchanging. Cheilocystidia cylin-
dric to subcapitate. Cuticle of pileus non-palisadic, fonned 
of tangled, very irregularly septate hyphae, giving rise to 
elements of very different size and shape from cylindric to 
elliptic with the apex often collapsed. 
In the sense of Locquin (1945b), this species differs from 
the interpretation of Moser (1978) and Bon (1981) in that 
the stipe bruises bright yellow (see also sub L. pudicus sensu 
Bon and Moser in Group 1] . 
Group 3 
Pileus coloured grey, lilaceous or brownish with the surface 
disrupting into myriads of tiny concolorous scales on a 
white ground. Flesh and surface of fruit-body not usually 
yellowing when bruised, or indistinctly so. 
Leucoagaricus cinerascens (Que!.) Bon & Boiff. 
Pileus powdery subgranular to slightly fibrillose, bistre grey 
to fuliginous or blackish at the disc without purple tints; 
margin yellowing then browning feebly - but this yellowing 
often overlooked due to concurrent browning. Lamellae 
white to rosy-grey. Stipe white dirtied with yellow then 
bistre. Flesh subconcolorous. Cuticle subpalisadic. 
Leucoagaricus cinereolilacinus (Barb.) Bon & Boiff. 
Pileus fibrillose to subplushy or felty, greyish to fuliginous 
at the centre, with a slight wash of lilac or violet-grey 
around the disc with a slight yellowish colour toward the 
exterior. Lamellae dirty rosy to smoky on drying. Stipe dirty 
white to greyish, often washed lilac below. Annulus fragile, 
dirty white to greyish. Flesh white, slightly dirty rose in 
stipe. Spores unusually large for this group of species, 9 -
11 x 5 - 7 fJ-m. Cheilocystidia clavate to fusiform, some-
times lagenifonn or with an appendix. Cuticle of pileus 
comprising 'banal' hairs which are more or less elongated or 
articulate. Growing with pines or in mixed deciduous wood-
land, or with Quercus ilex in sandy habitats. 
Leucoagaricus subcretaceus Bon & Haluwyn [= L. 
cretaceus sensu Moser, Locquin.] 
One of the largest and most highly coloured species in the L. 
leucothites group. Pileus (6) 8 - 12 (15) cm diam., or more 
when growing on rich substrates, silky to plushy toward the 
edge, then quickly excoriate in concentric squamae, resem-
bling a Macrolepiota in which the surface breaks up into 
brown scales on a white ground. Lamellae dirty white, then 
rosy brownish at least toward the edge. Stipe white, becom-
ing brown from the base. Annulus thick, membranous, 
broad, white, then becoming brown. Flesh white, more or 
less browning, sometimes lilac grey on drying. Spores (7.5) 
8 - 8.5 (10) x 5.5 - 6 fJ-m. Cheilocystidia clavate, to fusi-
lagenifonn, sometimes capitate, (25) 30 - 45 (55) x 8 - 10 
fJ-m. Pi leal hairs more or less articulated, sometimes con-
stricted at the extremity. 
Leucoagaricus carneifolius (Gill.) Wasser 
Pileus granular to punctate, dirty white to ochraceous grey-
ish with a more sombre disc, brownish vinose. Lamellae 
bright rosy (without grey tints). Stipe whitish or ochraceous 
rosy like the flesh. Spores 7 - 8.5 x 4.5 - 5.5 fJ-m. 
Note L. carneifolius sensu Moser is L. leucothites. 
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Leucoagaricus densifolius (Gill.) Babos sensu Bon 
A species with bright rosy, crowded gills, differing uniquely 
from L. carneifolius by the yellowing, sometimes finally 
browning, especially in the stipe and flesh. [It is not clear 
from Bon's (1981) key exactly what colour the pileus has, 
but following his comparison with the previous taxon one 
would assume it to be similar in each instance.] However, L. 
densifolius sensu Bon has been entered in both groups 2 and 
3 to avoid any risk of mis-representation. 
According to various authors, four or five taxa in this 
complex exhibit a yellow reaction of varying intensity when 
bruised, yet in none of the original diagnoses is such a 
reaction mentioned. Indeed, when Fries (1838) described 
Agaricus holosericeus he wrote: 'Pileus 3-unc., epiderm. 
immutata'. Yet modem authors interpret this species (L. 
holosericeus) as showing the most striking yellow colour of 
all the taxa in the L. leucothites complex. 
The application of names to these yellowing taxa in the 
Leucoagaricus leucothites complex is particularly relevant 
to South African agaricology, as it is highly probable that 
such taxa occur here. Indeed, L. holosericeus sensu auct. 
non Fries has been reported and illustrated (PI. VII, Fig. l.) 
from Zaire by Heinemann (1973b). This author showed the 
pileus varying from campanulate with a depressed disc, to 
campanulate with an upturned margin, and with a prominent 
truncate central boss, in the top of which is a depression 
marked by a raised rim. The pileus, 7 - 14 cm diam., was 
white, tinted yellow especially at the centre, with the surface 
very finely fibrillose or tomentose, the fibrils becoming pale 
ochre. [In the key, Heinemann noted that the cap, like the 
flesh, stained yellow.] The stipe 13 - 21 x 1 - l.5 cm was 
cylindric to clavate, white becoming rosy or ochraceous then 
brownish when handled. Annulus membranous, fairly 
narrow, white, sometimes funnel-shaped. Lamellae white 
then rosy. Flesh white to whitish, yellowing strongly in the 
cap beneath the disc and becoming dirty yellow in the stipe, 
reddish in the base. Spore-print white. Spores 8.7 - 10.3 x 
5.1 - 6.0 J.Lm, elongate amygdalifonn, fairly thick-walled. 
Basidia 4-spored. Cheilocystidia abundant, hyaline, often 
more or less sinuous, claviform, lanceolate, sometimes with 
an enlarged subcapitate apex, (20) 30 - 55 x 7 - 12 (14) 
J.Lm. Cuticle to 200 J.Lm thick at the disc with 'elements 
superficiels entremeles de poils hyalins formes d'une ou 
deux cellules, dresses, de 30 - 70 x 9 - 12 J.Lm au centre, 
de 40 - 85 x 9 - 15 J.Lm it la peripherie'. Clamp-connexions 
none. 
This collection from Zaire is not unlike the South African 
material from the vicinity of Pretoria, except for the yellow 
staining of the former. Microscopically there is also a close 
similarity especially with regard to cuticular structure, but 
the spores of the Zaire specimens are distinctly larger than 
those of the South African fruit-bodies. 
Leucocoprinus Pat., Journ. Bot., Paris 2, 16, 
1888 
Type species: Leucocoprinus cepaestipes (Sow.: Fr.) Pat. 
Sporophores lepiotoid to coprinoid, often fragile. Pileus thin 
to very thin or translucent, surface covered with furfur-
aceous flocci or disrupting into conspicuous scales, radially 
striate or plicate at least at the margin but sometimes to the 
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disc. Stipe usually rather thin and elongate, sometimes 
swollen at the base, annulate. Annulus usually well fonned, 
membranous, usually movable at least in age, sometimes 
fugacious. Lamellae free, crowded, sometimes subdeli-
que scent. Spore-print white to cream. Cuticular structure a 
mixture of different types of cells and hyphae, not a 
homogenous palisade and not a hymenifonn layer. Cheilo-
cystidia present. Pleurocystidia absent, or rarely present. 
Spores medium to large, ovoid-ellipsoid to amygdalifonn, 
sometimes with a prominent snout-like papilla, dextrinoid, 
with a more or less distinct genn-pore, and a metachromatic 
endosporium, usually non-ornamented or rugose. Hyphae 
lacking c1amp-connexions in the vast majority of species. 
Terrestrial. 
Leucocoprinus birnbaumii (Corda) Sing., Sydowia 
15,67,1962 
Agaricus birnbaumii Corda, Icon. Fung. 3, 48, 1839. 
Agaricus luteus Bolt., Hist. Fung. Halifax 2, PI. 50, 1788 
[non A. luteus Fr. 1821]. 
Agaricus cepaestipes Sow.: Fr. var. luteus (Bolt.) Pers., 
Synopsis Fungorum 416, 180l. 
Lepiota cepaestipes (Sow.: Fr.) Kummer var. lutea (Bolt.) 
Quel., Enchirid. 7, 1886. 
Lepiota lutea (Bolt.) Godfrin, Bull. trimest. Soc. mycol. 
Fr. 13, 33, 1897. 
Leucocoprinus luteus (Bolt.) Locq., Bull. mens. Soc. linn. 
Lyon 12, 41, 1943. 
Agaricus jlos-sulphuris Schnizlein, in Sturm, Deut. Fl. 3, 
1, PI. 1, 185l. 
Agaricus cepaestipes Sow.: Fr. var. jlos-sulphuris 
(Schnizl.) Oudemans, Arch. Neerl. Sci. exact. Nat. 2, 19, 
1867. 
Leucocoprinus jlos-sulphuris (Schnizl.) Cejp, Ceslci 
Mykol. 2, 78, 1948. 
Lepiota aurea Massee, Bull. Misc. Inf. Kew 1912, 189, 
1912. 
Lepiota pseudolicmophoraRea, Brit. Basid. 74, 1922. 
Lepiota coprinoides Beeli, Fl. Icon. Champ. Congo 2, 42, 
1936. 
Sporophores of medium size with a campanulate cap; bright 
yellow throughout but with a yellow-brown disc and sur-
rounding scales. Pileus 2.3 - 2.8 cm high, at first ovoid and 
adpressed to the apex of the stipe, then conico-campanulate, 
expanding only slightly and with a truncate umbo, 2.0 - 4.5 
cm at base when mature, unifonnly yellow to pale sulphur 
yellow with a more yellow-brown disc; the surface entirely 
disrupting into small, often concentric, darker yellow-brown 
or brownish-grey granular scales which become more dis-
persed away from the centre and may be lacking over most 
of the cap; margin rather thin, sulcate-striate half-way to the 
disc. Surface of the pileus under a lens appearing fibrillose 
scaly. Stipe 4.5 - 8.0 cm high, 0.45 - 0.6 cm wide above, 
enlarging to 0.9 cm at the clavate base, before sometimes 
rooting in the soil or humus, yellow becoming paler with 
age, with a floccose or felty fibrillose surface below the 
ring. Annulus apical, membranous, simple, yellow. Lamellae 
very crowded, free, bright yellow, fading to pale sulphur or 
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yellowish cream with slightly darker edge (especially in 
exsiccatae) which is sometimes strongly fimbriate. Flesh 
very thin toward the margin. Cuticular structure: scales at 
disc comprising erect, tufted, thin-walled septate hyphae, 
5 - 10 J..Lm wide, lacking clamp-connexions and with the 
upper segments becoming inflated to ovate, clavate or 
fusoid, to 20 (30) J..Lm wide, and readily dissociating. 
Cheilocystidia exceptionally abundant, thin-walled, hyaline, 
to 60 J..Lm long, with an inflated base to 16 J..Lm wide, 
prolonged above into an elongated, obtuse neck to 30 J..Lm 
long, and 2 - 4 J..Lm wide. Basidia 25 - 35 X 9 - 10 J..Lm, 
thin-walled, hyaline, clavate, with 4 sterigmata. Spores 6.75 
- 9.0 X 5.0 - 6.75 J..Lm, elliptic to ovate, with a slightly 
thickened wall and an apical germ-pore; slowly dextrinoid. 
Clamp-connexions lacking. 
Distribution 
Eastern Transvaal: On sandy soil amongst bracken, near 
Deneys Reitz's grave, Mariepskop State Forest, G.C.A. van 
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der Westhuizen, 19 Dec. 1985 [PREM 48724] ; on trunk of 
tree fern, D.R. de Wet Forestry Station, Frankfort State 
Forest, Sabie, coli . R.Y. Anelich, 13 March 1985 [pREM 
48174). Pretoria: without data, D.A. Reid & A. Eicker; 
under Acacia nigrescens, Pretoria University campus, A. 
Eicker,4 Feb. 1991. 
Doidge (1950) lists but a single collection of this species 
from South Africa as Lepiota lutea 'on decayed tea leaves, 
Pretoria, King, 30551' . 
L. birnbaumii is a very widespread and common species 
with a pantropical distribution. On the African continent it is 
known from East Africa, Kenya, Lake Naivasha (pegler 
1977) and from Central Africa, Zaire (Heinemann 1977), as 
well as from South Africa. 
It is interesting to note that L. birnbaumii is now well 
established in the glasshouses of many botanic gardens in 
temperate or cooler regions around the world, and in Europe 
it has become a common 'weed-fungus' of hot-house nur-
series where plants are propagated commercially. As a result 
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Figures 9 - 12 Leucocoprinus birnbaumii. 9. Structure of scales on pileus. 10. Cheilocystidia. 11. Basidia. 12. Spores. All from 
specimen collected on the University of Pretoria campus. Scale bar: 10 f.Lm. 
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it is frequently found fruiting in the soil of pot-plants in 
living rooms in houses, and in the displays of exotic vegeta-
tion in hotel and office-block foyers, etc. 
Observations 
L. birnbaumii is recognized by its medium-sized sporo-
phores which are entirely yellow. The cap, which is campa-
nulate, seldom expands, has a striate margin, and is often 
more yellowish-brown at the obtuse umbo, the surface dis-
rupting into floccose-granular scales, which are more or less 
concentrically arranged, but become more and more dis-
persed toward the margin, and may eventually disappear 
from most of the surface. The stem, which bears a simple, 
fixed ring, is often conspicuously enlarged and clavate 
toward the base. 
Edibility 
Konrad and Maublanc (1932) wrote: 'Non comestible, sus-
pect a cause de l' odeur, mais parait inoffensif'. Lincoff 
(1981) stated that it is poisonous. 
Illustrations 
Coloured illustrations may be found in: Anon. (1973) p. 80; 
Arora (1979) p. 310e; Bon (1987) p. 289; Boudier (1905 -
1910) PI. 19; Candusso & Lanzoni (1990) PI. 58a; Cetto 
(1979) Fig. 403; Cetto (1988) p. 144; Courtenay & Burdsall 
(1982) Fig. 19; Dahncke & Dahncke (1980) p. 318; Heine-
mann (1977) PI. XVI Figs. 2a,b; Konrad & Maublanc 
(1932) PI. 15; Lange (1935), PI. 14, Fig. G; Lincoff (1981) 
Fig. 180; McKnight & McKnight (1987) PI. 29; Menal 
(1984) PI. 130; Migliozzi, Brunori & Coccia (1989) p. 24; 
Moser & Jiilich (1990) III Leucocoprinus 1; Phillips (1991) 
p. 35; Ryman & HolmAsen (1984) p. 419; Smith & Smith-
Weber (1985) PI. 149. 
Discussion 
Judged from reports in the literature there appears to be 
some variation in the spore size of this species. Thus Heine-
mann (1977) noted the range for European material as 7.4 -
10.2 X 5.6 - 7.0 J..lm, and that of material from Zaire as 9.4 
- 11.5 x 6.7 - 7.6 J..lm. However, Pegler (1977) quoted a 
range of 7.0 - 10.0 X 4.7 - 7.0 [8.5 x 5.5] J..lm from his 
Kenyan gathering, which is very close to that of the South 
African collection from the campus of the University of 
Pretoria, i.e. 6.75 - 9.0 x 5.0 - 6.75 J..lm. Both these latter 
measurements would accord more closely with those which 
Heinemann obtained from his European gatherings. So one 
can only conclude that while there may be a form of L. 
birnbaumii in Zaire with slightly larger spores, more data 
are required to confirm this . Another noteworthy feature of 
the South African collection from the campus of the Univer-
sity of Pretoria is the slowness of the dextrinoid reaction of 
the spores in Melzer's solution. 
Leucocoprinus cretatus (Locq.) Moser apud Gams, 
Kleine Kryptogamenn. 2, 116, 1953. 
Lepiota cretata Locq. apud Haller, Mitt. Aargauischen 
Naturf. Gesell. 28, 82, 1950. 
Sporophores tufted. Pileus 3 - 8 cm. diam., conico-
campanulate, becoming somewhat flattened with upturned 
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edge and central umbo, white, initially with whitish flocci 
throughout, but these fugacious and older fruit-bodies often 
have a uniformly glabrous surface. Cap colour of dried 
material varies from white to slightly cream. Margin of 
expanded caps (but not of young fruit-bodies) striate, and 
sometimes appendiculate. Stipe 8 - 9 cm high; 2.5 - 4 J..lm 
wide at the apex, expanding to 1.5 cm at ground level, 
before narrowing to a rooting base, dirty greyish white, 
densely covered with white flocci below the movable ring, 
which may be fugacious . Lamellae fairly crowded, free, 
lacking a collarium, cream. Surface flocci of cap comprising 
chains of thin-walled, hyaline, elongated hyphal segments, 
narrowed to either end at the septa, up to 70 (- 100) J..lm 
long, 10 - 18 J..lm wide, occasional segments with what 
appears to be internal banding of the contents. Flocci on 
stipe with same structure. Cheilocystidia 22 - 50 x 9 - 15 
J..lm, elongated, thin-walled, and with a somewhat un-
dulating outline, with one or more subapical constrictions, 
resulting in an obtuse subcapitate apex, or narrowed above 
into a pointed undulating neck, or with a central or lateral 
apical papilla. Basidia 20 - 26 X 10 - 11 J..lm, thin-walled, 
hyaline, almost sphaeropedunculate, 4-spored. Spores 7.0 -
10.0 X 5.5 - 7.0 J..lm, amygdaliform with truncate germ-
pore, and thickened dextrinoid wall. Clamp-connexions 
lacking. 
Distribution 
Transvaal: Pretoria Country Club, A. Eicker, 15 March 1985 
(PREM 48239). Two further gatherings from this locality on 
the same date [PREM 48240,48241). 
Although a common pan tropical and SUbtropical agaric, 
the above records are the first from South Africa. Elsewhere 
in tropical and equatorial Africa the species has been 
reported from Central Africa: Forestier Central; Lacs 
Edouard et Kivu (Heinemann 1977). West Africa: Nigeria, 
Ife University Camp'Us (pegler 1968). Ghana: Tafo (pegler 
1968). Sierra Leone (Beeli 1938). East Africa: This is a 
common species throughout East Africa (pegler 1977). Tan-
zania: Northern Province, Moshi District; Eastern Province, 
Dar-es-Salem (pegler, I.c.). Uganda: Buganda Province, 
Mengo district; Western province, Bunyora district (pegler, 
I.c.). Kenya: Central province, Nairobi district. Rift Valley 
province, Naivasha district (pegler, I.c.). 
In temperate regions of the world, L. cretatus is to be 
found under glass in hot-houses, plant nurseries, and in 
similar protected outdoor situations. 
Observations 
L. cretatus is a fairly tall white species with thin flesh, 
recognized from: its tufted habit, its fusiform stem which 
enlarges from near the middle before narrowing to a pointed 
base, and its white cap which is covered like the stem below 
the ring in detersile flocci, and has a striate margin. 
Edibility 
Usually considered edible, but Lincoff (1981) stated that it 
is possibly poisonous. 
Illustrations 
Coloured illustrations may be found as follows: Candusso & 
Lanzoni (1990), Cetto (1979) Fig. 404; Cetto (1988) p. 135; 
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Courtenay & Burdsall (1982) Fig. 18; Lanzoni (1985) p. 
286; Lincoff (1981) Fig. 179; Miller (1972) Fig. 23; Moser 
& Jiilich (1990) III Leueocoprinus2; Phillips (1991) p. 3l. 
Black and white figures: Dennis (1952) Fig. 7; Haller & 
Schaerer-Bider (1951) p. 28; Hesler (1960) Fig. 3b; Josse-
rand (1955) p. 68; Patouillard (1889) Fig. 612; Pegler 
(1972) Fig. lO,4a; Pegler (1977) Fig. 69,2a; Pegler (1983) 
Fig. 83a; Pegler (1986) Fig. 71H. 
Discussion 
For many years this species was misidentified as, and 
13 
16 
93 
confused with, the agaric currently known as Leueoeoprinus 
eepaestipes (Sow.: Fr.) Pat. It was not until Locquin re-
cognized it as a distinct entity and described it in 1950 
under the name Lepiota eretata Locq. that mycologists were 
able to distinguish it from L. eepaestipes. Authors from 
mainland Europe (Moser 1953 et seq.; Josserand 1955; 
Heinemann 1977; Bon 1981; Migliozzi 1986; Candusso & 
Lanzoni 1990) were quick to accept this name, but British 
authors still discussed this species as L. eepaestipes (Orton 
in Dennis, Orton & Hora 1960; Dennis 1952; Pegler 1972, 
1977, 1983, 1986). 
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Figures 13 - 15 Leucocoprinus fragilissimus . 13. Cuticular structure at disc. 14. Spores. 15. Cheilocystidia. All from the 
Dukuduku material. 
Figures 16 - 19 L. cretatus. 16. Structure of surface flocci of pileus. One segment shows internal banding of contents. 17. Cheilo-
cystidia. 18. Basidia. 19. Spores. Scale bar: 10 f.lm. 
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European authors appear to have followed J.E. Lange's 
(1935) interpretation of L. cepaestipes which was backed by 
a coloured plate (PI. 14F). 
According to Lange (I.c.), L. cepaestipes had much the 
same tufted growth form and overall shape of both cap and 
stem as L. cretatus described above. However, instead of the 
young caps being pure white with the surface disruptin~ into 
mealy flocci, Lange's fungus had the cap pallid ochry or 
pallid crust-brown at the centre, becoming whitish else-
where, especially toward the striate margin, and with the 
surface disrupting to form a more or less distinct, entire, 
brownish disc, surrounded by minute non-detersile, con-
colorous, granular, concentric squamae. The stem, instead of 
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being covered below the ring with white flocci, was 
glabrous. Candusso and Lanzoni (1990), Moser (I.c.) and 
Bon (I.c.) all cited Lange's (I.c.) PI. 14F as representing 
their interpretation of L. cepaestipes and their description of 
the macrocharacters closely match those of the Danish 
author. However, unlike Lange, these authors mentioned a 
yellowing reaction on the stem when bruised. Further, these 
authors cited spore measurements considerably in excess of 
those of Lange. Thus Bon (I.c.) quoted a range of 8 - 10 x 
(5 -) 6 - 7 (- 8) !-lm and Moser (I.c.) 8.5 - 10.0 x 5.0 - 6.0 
!-lm, compared to the spore size quoted by Lange (I.c.) of 
6.0 - 8.5 X 4.5 - 5.5 !-lm. The latter were illustrated as 
roundish ovate with no indication of a germ-pore, whereas 
Figures 20 - 23: 20, 21. Leucoagaricus leucothites. 20. Dc Villicrs Sportsfield, University of Pretoria. 21. University of Pretoria 
campus. 22. Leucoagaricus bisporus. Lynnwood Ridge. 23. Leucocoprinus birnbawnii. Golf Course, Pretoria Country Club. All 
natural size. 
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those of the other continental authors cited above were 
amygdaliform with a truncate germ-pore. So even after 
removal of L. cretatus Locq. from the cepaestipes complex 
it may still be that there remain two very similar taxa 
differing in spore characters. More research is needed to 
resolve this problem. 
However, before deciding whether European authors are 
correct in following Lange's interpretation of L. cepaestipes 
or whether Dennis and Pegler are correct in their application 
of the name to what we have here called L. cretatus, it is 
necessary to consider Sowerby's (1796) original description 
and plate (PI. 2) of Agaricus cepaestipes Sow. The latter 
shows both a yellow and a basically whitish agaric. The 
yellow fungus which Sowerby considered to be a yellow 
colour variant, represents what we today know as Leucoco-
prinus birnbaumii (Corda) Sing. The other whitish species 
would seem to confirm the continental view of Lange etc., 
since it depicts a group of agarics in which, from an early 
stage, the cap has a buff-coloured disc, surrounded by 
regularly spaced concentric squamules. 
In their papers where they described L. cretatus under the 
name L. cepaestipes, Dennis (1952), Pegler (1972, 1977, 
1983, 1986) and Heinemann (1977) listed an extensive 
synonymy, but which of these suggested synonyms refer to 
L. cretatus and which to L. cepaestipes S.str. requires 
reinvestigation. 
Leucocoprinus Jragilissimus (Rav.) Pat., Essai 
Taxon. 171, 1900 
Hiatulafragilissima Rav. apud Berk. & Curt., Ann. Mag. 
nat. Hist. ser. 2. 12,422, 1853. 
Agaricus fragilissimus (Rav.) P. Henn., in Engl. & Pranti. 
Nat. Pflanz. - Fam. 1, 1, 263,1900. 
Lepiota fragilissima (Rav.) Morgan, JI. Mycoi. 13, 5, 
1907. 
Agaricus licmophorus Berk. & Br., JI. Linn. Soc. Bot. 11, 
500,1871. 
Lepiota licmophora (Berk. & Br.) Sacc., Syll. Fung. 5, 
44.1871. 
Mastocephalus licmophorus (Bcrk. & Br.) O. Kuntze, 
Rev. Gen. PI. 2, 860, 1891. 
Hiatula licmophora (Berk. & Br.) Petch, Ann. R. bot. 
Gdns. Peradeniya 4,385, 1910. 
Leucocoprinus licmophorus (Berk. & Br.) Pat., Bull. 
trimest. Soc. mycoi. Fr. 29, 216, 1913. 
Sporophores delicate, tall, with a conspicuously plicate, 
diaphanous, yellow cap and an abrupt brown disc, the stipe 
is tall and narrow with a fugacious ring. Pileus 2.4 cm 
diam., flattened, diaphanous, strongly plicate to disc, which 
is abruptly delimited and has an entire surface, dark sulphur 
yellow to brown at centre, remainder suphur yellow, surface 
felty-fibrillose, especially along the radiating ridges of the 
plicae. Stipe up to 7 cm high, 1.5 mm wide, with fugacious 
ring. Lamellae free, attached to collarium around stem apex, 
whitish with sulphur tinge. Cuticular structure at disc 
comprising erect chains of thin-walled, roundcd or rectangu-
lar segments with the terminal one inflated and either oval, 
clavate or wedge-shaped, 35 - 50 f.Lm long and up to 28 f.Lm 
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wide. Cheilocystidia very few seen, thin-walled, hyaline 
with swollen base 12 - 13 f.Lm wide, and a short neck 25 -
35 f.Lm in length, terminating in a blunt apex, 4.0 - 6.5 f.Lm 
wide. Basidia not seen. Spore-print: could not be obtained 
from the material. Spores from gill, 10.5 - 13.0 X 5.2 - 8.0 
f.Lm, oval with a prominent snout-like papilla or germ-pore, 
wall thickened, complex and dextrinoid. 
Distribution 
Natal: a single specimen in dense native forest, Dukudulcu, 
D.A. Reid, A. Eicker & G.C.A. van der Westhuizen (91/ 
138),22 Jan. 1991. 
Although new to South Africa, L. fragilissimus has been 
reported from Zaire: Forestiere Central, Binga, by Heine-
mann (1977). Nevertheless, the South African collection 
extends the known range of this species on the African 
continent by over 3000 km southward. 
Originally described from material collected in the United 
States from South Carolina (Ravenel apud Berkeley & 
Curtis 1853) it has recently been reported from southern 
United States by Smith and Smith-Weber (1985). Also 
reported in the neotropics from the Lesser Antilles: 
Martinique, where according to Pegler (1983) it is abundant 
in the first week of the rains but not seen at otherjlnes of 
the year. Guadeloupe: Gourbeyre (Duss 1903). 'Venezuela: 
Guarico (Dennis 1970). From the Paleotropics, in addition 
to the African records from Zaire and South Africa, it is also 
known from Sri Lanka: Kandy district, Peradeniya (Berke-
ley & Broome 1871; Petch 1910; Pegler 1986). Vietnam: 
Tonkin (patouillard 1913). Indonesia: Krakatau Group, 
Verlaten Island (Boedijn 1940). 
In view of the scattered reports from both the old and new 
world tropics, it seems that L. fragilissimus is probably a 
common and widespread species with a pantropical distrib-
ution, but because the fruit-bodies are so fragile and dia-
phanous they seldom survive collection, unless given special 
protection, and hence tend to go unrecorded. 
Illustrations 
Coloured illustrations have been published by Cooke (1889 
- 1891, PI. 1179); Heinemann (1977, PI. XV, Fig. 1); Pegler 
(1983, PI. 13, Figs. C - D); Smith & Smith-Weber (1985, 
PI. 148). Black and white habitat sketches by Pegler (1983, 
Fig. 85A; 1986, Fig. 71E). 
Discussion 
The tall elegant thin-stemmed fruit-bodies of L. fragilis-
simus, with diaphanous, conspicuously plicate yellow caps 
with an abrupt, sometimes slightly depressed yellow-brown 
disc, show a strong resemblance to certain ephemeral 
species of Coprinus, such as C. plicatilis (Curt.: Fr.) Fr. 
Indeed, Pegler (1983, 1986) has gone slightly further and 
referred to the 'extremely delicate, almost deliquescent, 
consistency of the basidiocarp' of L. fragilissimus. If the 
basidiocarps of this species are somewhat deliquescent, it 
might well account for his failure to find cheilocystidia and 
basidia on any of the collections he examined from both the 
Neo- and Paleotropics. In this respect it is also significant 
that it was not possible to demonstrate basidia in the Duku-
duku specimen. Further observation is needed to clarify this 
point. 
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Regarding the synonymy proposed above, it is interesting 
to record that Petch (1910) noted that 'Hiatula licmophora' 
from Sri Lanka was probably identical with 'Hiatula Jragi-
lissima' and added that the spores of the Sri Lankan fungus 
were 'broadly oval with an obtuse papilla at the distal end 
and an apical apiculus at the other, thus appearing biapicu-
late, or rather limoniform, white, 11 - 13 x 7 - 8 /-Lm.' 
Candusso and Lanzoni (1990) gave an account (but no 
plate) of L. Jragilissimus and noted that in Europe it may 
occur as an alien under glass in botanic gardens, etc. 
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